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THE GENERA OF HYDROPHYLLACEAE AND POLEMONIACEAE
IN THE SOUTHEASTERN UNITED STATES'

KENNETH A. WILSON

HYDROPHYLLACEAE R. Brown ex Edwards (WATERLEAF FAMILY)

Annual, biennial or perennial herbs [or rarely shrubs| with alternate
or opposite, entire, pinnately or palmately divided leaves. Inflorescences
terminal, axillary, or opposite the leaves, the flowers in cymes, panicles,
or solitary. Flowers bisexual, regular, 5-merous. Calyx 5-parted, the
sinuses sometimes bearing appendages. Corolla rotate, campanulate or
funnelform, 5-parted. Stamens 5, epipetalous. Gynoecium syncarpous;
styles 2 (rarely more) or 1, terminal; ovary superior, 1-locular with 2
parietal placentae or 2-locular and the placentation axile. Ovules 4-many,
anatropous or amphitropous. Fruit a capsule.

A family of about 18 genera and 250 species in three tribes, primarily
of North America, but extending into South America, Asia, and Africa.
The family is represented in the United States by 15 genera centered in
the Southwest: six genera occur 1n our area.

The family is regarded as being closely allied to the Polemoniaceae
and the Boraginaceae. It may be distinguished from them by the combina-
tion of bicarpellary 1- or 2-locular ovary (usually with numerous ovules)
and the usually imbricate aestivation of the flowers which are generally
borne on scorpioid cymes. Considerable variation is evident in the struc-
ture and nature of the ovary. The gynoecium is 2-carpellate; the placen-
tae may be parietal and fleshy or they mav be narrow, extending into
the ovary to meet without fusing and partition the ovary into two
locules. In Hydrolea further elaboration of the placentae, accompanied
by a fusion of the dividing wall, has produced a 2-locular ovary with
axile placentation.

The Hydrophyllaceae are cytologically perhaps the best known family
of anv size. Information on the chromosome numbers of the species 1n

' Prepared for a biologically oriented generic flora of the southeastern United
States, a joint project of the Gray Herbarium and the Arnold Arboretum made pos-
sible through the support of George R. Cooley and the National Science Foundation,
and under the direction of Reed C. Rollins and Carroll E. Wood, Jr. The scheme
follows that outlined at the beginning of the series (Jour. Arnold Arb. 39: 296-346.
1958). Other published portions of these studies will be found in Jour. Arnold Arb.
40, 41. 1959, 1960. I am grateful to Lincoln Constance who has offered many help-
ful suggestions and comments in connection with the Hydrophyllaceae. I wish also to
express my indebtedness to R. B. Channell, G. R. Cooley, and H. F. L. Rock for
their assistance in supplyving information, aiding in the obtaining of specimens, and
helping in various ways.
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the family has been accumulating, and, along with morphological studies,
has already contributed to the understanding of the group. Cytological
information, for instance, supports the recognition of subg. Cosmanthus
of Phacelia, and also points to the relationship of Lemmonia to Nama.
A comprehensive knowledge of the cytology of the members of this
family will give a clearer indication of the value of chromosomal data in
systematic studies. Presently the chromosomes of about 67 per cent of
the species (about 200) have been counted, and counts are available for
at least one species in each of the described genera.
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KEY TO THE GENERA OF HYDROPHYLLACEAE

A. Leaves dissected, lobed or toothed: style 1. entire or 2-cleft.
B. Placentae parietal, dilated, ovary 1-locular.

C. Flowers 1n scorpioid cymes; stamens exserted: leaves mostly basal
and alternate; seeds not cucullate; plants biennial or perennial. ==
............................................ 1. Hvydrophvyllum.

C. Flowers solitary opposite the leaves or terminal in a loose cyme:
stamens included:; leaves mostly cauline, all alternate or the lower
opposite and the upper alternate: plants annual.

D. Calyx sinuses auriculate: seeds cucullate: leaves all alternate.
............................................ 2. Nemophila.
D. Calyx sinuses without auricles; seeds not cucullate; leaves oppo-
gite Delaw, BHAITAIE BDOVE: . .o vl vy v du ki mrss od s s s o 3. Ellisia.
B. Placentae parietal, narrow, projecting into ovary and partitioning it into
2 locules but not fusing; flowers in scorpioid cymes: calyx sinuses without
auricles; seeds not cucullate: leaves alternate. .. ... . . . . . 4. Phacelia.

A. Leaves entire, simple; styles 2 (rarely 3-53).
E. Flowers axillary, solitary or paired; placentae parietal, narrow, projecting
into ovary and partitioning it into 2 locules but not fusing. ... 5. Nama.
E. Flowers in cymose inflorescences; ovary 2-locular; placentae axile. .

................................................... 6. Hydrolea.
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Tribe HyproPHYLLEAE A. Grav

1. Hydrophyllum Linnaeus, Sp. Pl. 1: 146. 1753; Gen. Pl. ed. 5. 72.
1754.

Erect, perennial or biennial herbs with membranaceous, pinnate or
pinnatifid basal leaves and alternate cauline leaves similar to the basal
ones or orbicular to reniform, palmately lobed or divided. Inflorescences
simple or branched cymes, terminal. Calyx campanulate, 5-lobed, at times
the sinuses with a small appendage. Corolla campanulate, 5-parted,
oreenish-white or white to purple or violet, with a pair of elongated scales
adnate to the corolla tube at the base of each filament. Stamens 5, ex-
serted, the filaments more or less villous; pollen smooth, tricolpate, Style
solitary, once branched at the apex, the stigmas capitate; ovary 1-locular
with 2 parietal placentae. Fruit a globose, 1-3-seeded capsule. Seeds
reticulate, without cucullus. (Including Decemium Rat.) TVYPE SPECIES:
H. virginianum L. (Name from Greek, Zydor, water, and phyllon, leaf, in
reference to the succulent stems and petioles of H. virginmianum.) —
WATERLEAF.

A genus of eight species in two sections with four species in eastern
and four in western North America. All four of the eastern American
species occur in our area, all in rich, moist woods. The species of Hvdro-
phyllum are very similar in floral and fruit characters, but are distin-
ouishable in the characters of the leaf and of pubescence.

Section HyprorHYLLUM (perennial and rhizomatous, calyx rarely ap-
pendaged) includes seven species, four restricted to western North
America, and three in our area. Hydrophyllum vwrgimianum (2n = 18)
ranges from Quebec west to eastern North and South Dakota and south
to Maryland, Virginia, Tennessee, Arkansas, and Kansas. Deep-violet-
flowered plants from the mountains of West Virginia, Virginia, and North
Carolina have been described as H. virgimianum var. atranthum (E. ]J.
Alex.) Constance. Additional field study 1s needed to determine whether
this is merely a color-form occurring among other forms (white to purple)
or whether i1t 1s In fact the only representative of the species in its area
and restricted 1n its distribution. Hydrophyllum wmacrophvilum Nutt.
ranges from western Virginia and West Virginia, west to Illinois, and
south to Georgia, Alabama, and Arkansas; and H. canadense L. (2n =
18) occurs from Massachusetts and Vermont to Ontario and Illinois south
to northern Alabama and eastern Missourl.

Section DecEMmium (Rat.) Gray (biennial with taproot, calyx alwavs
appendaged) includes only Hydrophyllum appendiculatum Michx. (2n =
18) which i1s distributed from Ontario to Minnesota, south to Pennsyl-
vania, Tennessee, Missouri, and eastern Kansas. The presence of appen-
dages in the sinuses of the calyx lobes and the biennial habit have served
as characters in the recognition of the monotypic genus Decemium Raf.

However, since appendages may occasionally be found in H. canadense
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and other distinguishing features are only minor floral variations, De-
cemium is to be retained in Hydrophyllum which it closely resembles In

all other respects.
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2. Nemophila Nuttall in Barton, FI. N. Am. 2: 71. 1822; Nuttall,
Jour. Acad. Nat. Sci. Phila. 2: 179. 1822, nom. cons.

Weak, annual herbs with alternate |or opposite, or the lower opposite
and the upper alternate| oblong to orbicular, pinnate, pinnatifid or lobed
leaves. Flowers solitary on peduncles opposite the leaves or in terminal
cymes. Calyx campanulate, deeply 5-parted, the sinuses auriculate [or
exauriculate.] Corolla campanulate to rotate, 5-lobed, white or blue, with
a pair of scales adnate to corolla lobes at the base of each filament. Sta-
mens 5, included; pollen smooth, tricolpate. Style solitary, shallowly or
deeply cleft; ovary 1-locular with 2 parietal placentae. Fruit an ovoid
or globose, 1-4[-20]-seeded loculicidal capsule. Seeds cucullate, regu-
larly [or irregularly| pitted [or without evident pits|. (Viticella Mitch.,
nom. rejic.; Galax L. 1753 |[partim|, 1754, nom. rejic.) TYPE SPECIES:
N. phacelioides Nutt. in Barton. (Name from Greek, nemos, a grove,
and philein, to love, in reference to the habitat of N. phacelioides.)

A genus of eleven species with nine in western North America and
two in the southeastern United States. The species are distinguished on
the basis of leaf shape and arrangement, nature of the seeds, color and
shape of the corolla, nature of the auricles, and pubescence of the stems
and leaves. A number of growth forms of various species have been de-
scribed and named, mostly as a result of misinterpretation of the behavior
of the species during the growing season. As the season progresses, most
species pass from a small, erect, and unbranched stage to an elongated,
decumbent, and branched one. The flowers also often become smaller
and altered in their shape.

Our two species occur in moist and shaded woods. Nemophila phaceli-
oides Nutt. (2n = 14) (corollas blue or purplish, 1-3 cm. broad, auricles
prominent) ranges from southern Texas and Louisiana north to Arkansas
and Oklahoma. It is cytologically unique in its seven pairs of chromosomes
which are nearly twice as large as the nine pairs of the ten other species.
Nemophila microcalyx (Nutt.) Fisch. & Mey. (corollas white, 0.5 cm. or
less broad, auricles minute) (2# 18) ranges from southeastern Texas
north to Arkansas, and southeastern Missouri, east and north to Florida,

Tennessee and Virginia.
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3. Ellisia Linnaeus, Sp. Pl. ed. 2. 2: 1662. 1763, nom. cons.

Simple or diffusely branched, weak annual herbs with oblong to ovate
or deltoid-ovate, pinnately divided leaves, the lower opposite and the
upper alternate. Flowers solitary on peduncles opposite the leaves or in
terminal cymes. Calyx campanulate, deeply 5-parted, auricles none.
Corolla narrowly campanulate, 5-lobed, white or bluish, with a pair of
minute scales adnate to each corolla lobe at the base of each stamen.
Stamens 5, included; pollen smooth, tricolpate. Style solitary, 2-cleft;
ovary l-locular with 2 parietal placentae. Fruit a globose, usually 4-
seeded capsule. Seeds without a cucullus, regularly reticulate. 2n = 20.
(Macrocalyx Ehret ex Trew, Nova Acta Acad. Leop.-Carol., nom rejic.;

Nyctelea Scopoli.) TYPE AND SOLE SPECIES: [, Nyctelea (L.) L. (Named
in honor of the English naturalist John Ellis, 1710-1776.)

A monotypic genus with disrupted distribution, occurring 1n rich woods
and on stream banks from New Jersey and Pennsylvania to North Caro-
lina (?) and on the prairies and plains of Manitoba to Alberta, southeast
and south to Indiana, Illinois, Arkansas, Oklahoma, and New Mexico.
It is also known as an adventive in disturbed areas in the northeastern
United States.

Ellisia resembles Pholistoma and Nemophila, but 1s distinguished by its
seeds which lack a cucullus, its unarmed capsules, and its hispid or
slabrate stems. Although closely related to these groups, Ellisia 1s be-
lieved to be a distinct and natural genus.
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I'ribe PHACELIEAE A. Gray

4. Phacelia Jussieu, Gen. P’l. 129. 1789,

Annual, biennial [or perennial| herbs with alternate, lobed or DIN-
nately divided leaves. Inflorescences scorpioid cymes. Calyx deeply
S-parted. Corollas rotate to campanulate, 5-lobed, white to lavender or
bluish violet, without scales, a gland bearing two parallel flaps adnate
to the corolla tube between each pair of stamens. Stamens 5. exserted
or included. Style 2-cleft; ovary with two 2—14-ovuled parietal placentae
which meet and partition the ovary into 2 locules. Fruit an ovoid 4—many-
seeded capsule. Seeds finely reticulate to alveolate or rugose. TyYPE
SPECIES: 7. secunda J. F. Gmelin (P. magellanica (Lam.) Coville).
(Name from Greek, phacelos, a fascicle, in reference to the CYmose 1n-
florescences.) — SCORPION WEED.

A genus of perhaps 100 species of temperate North and South America.
placed by Brand in six sections. All of our species belong to subg. Cos-
MANTHUS (Nolte ex A. DC.) Constance (sect. Cosmanthus Nolte ex A
DC.). The genus itself is characterized by the scorpiold cymes and by the
narrow placentae which project into the ovary and meet, thereby produc-
ing two locules.

Subgenus CosMANTHUS, with 14 species, occurs from the highlands of
Guatemala and Mexico, north into Texas. east to (reorgia and North Caro-
lina, and north to Oklahoma, Missouri, Illinois, Ohio, Pennsylvania and
New York, primarily in rich woods, clearings, and fields. Ten species and
varieties occur in our area. All of our species are annuals. except Phacelia
bipinnatifida Michx. (including P. brevistvyla Buckl.) (2n = 18), a bien-
nial distributed from West Virginia to Georgia and Alabama, west to
Illinois, Missouri, and northeastern Arkansas. This species, formerly
placed in sect. PHACELIA because of its prominent glands and their asso-
ciated scales, belongs properly in subg. CosMANTHUS on the basis of its
other morphological features and its distribution.

Phacelia Purshii Buckl. (including . Bovkinii (A. Gray) Small and
P. Bicknellii Small) (2n 18) 1s widely distributed in eastern North
America. Both large-flowered plants of P. Purshii and similar small
Howered plants (P. Bicknellii ?) grow together in the vicinity of Nash-
ville, Tennessee, suggesting the need for additional investigation. Phacelia
dubia (L.) Trel. var. dubia (2n = 10) is also of wide distribution in east-
ern North America, while P. dubia var. georgiana McVaugh is an endemic
of the granite flat rocks of Georgia and Alabama.

Phacelia strictiflora (Engelm. & Gray) Gray var. Robinsii Constance
(2n = 18), of Alabama, Missouri, Oklahoma. and Texas. has characters
intermediate between P. strictifiora var. Lundelliana Constance (20 =
18) (Texas and Oklahoma) and P. kirsuta Nutt. (2n = 18) (Missouri.
Kansas, Arkansas, Louisiana, Oklahoma, Texas) and is suspected of
having arisen through the hybridization of those two taxa. Similarly,

|
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hybridization of Phacelia hirsuta and P. Purshii appears to have given
rise to P. gilioides Brand (2n = 18) (Missouri, Kansas, Oklahoma).

Our other species are Phacelia ranunculacea (Nutt.) Constance (P.
Coviller S. Wats.) (2n = 28), peculiar in its tubular-campanulate corolla,
vestigial glands, semiglobose seeds, chromosome number, and disrupted
distribution (Maryland, District of Columbia, Virginia and Indiana, Mis-
sourl, Tennessee, North Carolina, Arkansas); P. maculata Wood (2n =
10), from the southern Appalachians; P. glabra Nutt. (2n = 16), unique
In 1ts chromosome number; and P. fimbriata Michx. (2n = 18). In spite
of the different chromosome numbers among the species in subg. CosMAN-
THUS, the absence of the number 11, which is common among the other
members of the genus, supports the distinctness of the group. It is also
the only group of Phacelia in which there is a 9-paired perennial species
(P. platycarpa (Cav.) Spreng.).
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5. Nama Linnaeus, Syst. Nat. ed. 10. 2: 950. 1759, partim, emend.
Choisy in DC. Prodr. 10: 182. 1846, nom. cons.

Prostrate or ascending, annual [or perennial| herbs with alternate
|rarely opposite| entire leaves. Flowers solitary or paired in the axils
of leaves [or In reduced lateral or terminal cymes|. Calyx deeply 5-
parted, accrescent. Corolla tubular, 5-lobed, purple or white. Stamens 3.
included, unequally inserted on the corolla tube, the filament bases usually
dilated, the adnate portion with [or without| free margins. Styles 2.
free, or at times united about half their length [or completely united]:
ovary multiovulate, appearing 2-locular as a result of the intrusion of
the 2 parietal placentae. Fruit a loculicidal [or either loculicidal or
septicidal ] many-seeded capsule. Seeds variously pitted, alveolate [or
reticulate to smooth|. (Nama L., 1753, Conanthus S. Wats., Marilau-
mdmm O. Ktze., nomina rejicienda; not Nama sensu Small = Hvdrolea
L.) TypE speciEs: N. jamaicensis L. (Name from Greek, nama, a river
or stream, in reference to the habitat of Nama zeylanica L.. | = Hydrolea
zeylanica (L.) Vahl.| the only species mentioned by Linnaeus in 1753.)

A genus of about 35 species in five sections, primarily of Mexico and
the southwestern United States, but also in South and Central America.
the West Indies, and (one species) the Hawaiian Islands. In our area
the genus 1s represented only by Nama jamaicensis L. (2n = 28), of sect.
NamA (leaves entire, styles free or only partially united, capsules mem-
branous), which occurs in hammocks, roadsides, and disturbed areas, and
ranges from EIl Salvador and the West Indies, north to Texas, Florida.
and Louisiana.
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Tribe HyproLEAE Choisy

6. Hydrolea Linnaeus, Sp. Pl ed. 2. 1: 328. 1762, nom. cons.

Annual or perennial herbs with alternate, simple leaves. Inflorescences
axillary or terminal cymes. Calyx deeply 5-parted. Corolla rotate to cam-
panulate, 5-parted, blue, rarely white, without scales. Stamens 5, ex-
serted or included, the filament bases dilated, inserted on corolla tube.
Styles 2, rarely 3-5; ovary 2-locular, multiovulate, placentation axile,
the placentae 2-branched [or entire]. Fruit a 2—4-valved, or irregularly
dehiscent capsule. Seeds longitudinally ribbed. (Nama L., 1753, not
1759, nom. rejic.) TvypE spPEcieEs: H. spinosa L. (Name from Greek,
hvdor, water, apparently in reference to the aquatic habitat.)

A genus of about 19 species (in two sections) in aquatic habitats in
the tropics of the world. Section ATTALERIA Brand (placentae entire)
with about five species, is entirely Old World (occurring primarily 1in
Africa and Asia). Section HyproLEA (sect. Sagnomea (Aubl.) Brand)
(placentae divided into two parts) is limited to the Americas and con-
tains about 14 species ranging from Paraguay and Uruguay, to Brazil,
north to Mexico, the West Indies, and the eastern United States.

Hvydrolea uniflora Raf. (H. afinis Gray) (Texas to Mississippl and
northern Florida, north to Oklahoma, southern Missouri, southern Indi-
ana, and southern Illinois) has glabrous stems and lance-ovate calyx lobes
which equal the corolla in length. Hwydrolea quadrivalvis Walt. (2n =
20) (northern Florida to Louisiana, north to southeastern Virginia) has
stems which are villous-hispid, and linear or linear-lanceolate calyx lobes
which equal the corolla. These two species seem to be very closely re-
lated and differ mainly in the pubescence of the stem. Field observations
and collections of the two, particularly in the area where they overlap,
should be valuable in clarifying their relationship. Our other two species
are H. ovata Nutt. (Texas to Georgia, north to Missouri) with ovate
leaves, pubescent stems and calyx segments shorter than the corolla, and
H. corymbosa Macbride ex Elliott (southern Florida to Georgia and South
Carolina) with elliptic to elliptic-lanceolate leaves, glabrate stems, and
calyx segments shorter than the corolla.

Hydrolea spinosa L., of the American tropics, has also been reported

to have 20 pairs of chromosomes.

POLEMONIACEAE Jussieu (PaHLOX FAMILY)

Annual, biennial, or perennial herbs [shrubs, vines, or small trees],
with opposite or alternate, simple or pinnately [or palmately]| dissected
leaves. Inflorescences cymose or flowers rarely solitary. Flowers bisexual.
Calyx S5-parted. Corolla 5-parted, salverform to rotate, the aestivation
contorted. Stamens 5, alternate with the corolla lobes, equally or un-
equally inserted on the corolla, the anthers introrse. Gynoecium syncar-
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pous, stigmas 3|rarely 2]|-lobed, stvle 1, ovary superior, 3|rarely 2]|-
locular, each locule with I-many anatropous ovules, the placentation
axile. Fruit a loculicidal capsule |rarely indehiscent|. Seeds with a straight
embryo and abundant endosperm. TypPE GeENUS: Polemonium L.

A family of about 300 species variously interpreted to represent about
12 to 23 genera placed in four tribes and two subfamilies by Brand, and
in five tribes by Grant. The tribes CoBaEeaAr Baill., CANTUEAE Peter and
BonrLANDIEAE Baill. contain tropical genera of shrubs, vines or small
trees (Cobaea Cav., Cantua Juss., Huthia Brand, Bonplandia Cav. and
Loeselia 1..) and range from Mexico south to Chile. The temperate, pri-
marily herbaceous, genera fall in tribe Poremonieae Baill., which in-
cludes the well-marked genera Plhlox and Polemonium, and in the tribe
GILIEAE Reichb., which includes Gilia, a genus which has been considered
by some authors to include almost all of the remaining species in the
subfamily, a complex of polymorphic species which 1s poorly understood.
The Polemoniaceae are centered primarily in western North America, but
extend south into Mexico, Peru, and southern Chile, east to eastern
North America, and also into Asia and Europe. In our area the family
i1s represented by Phlox, Polemonium, and Ipomopsis. The weedy Col-
lomia linearis Nutt. (2n = 16) 1s known 1n Missourl and may perhaps
also become established within our region.

The family has been a perplexing problem with respect to its phylo-
cenetic relationships. It has been considered to be derived from a sym-
petalous relative of the Rosales, from the Geraniales, and from the Primu-
lales. The Polemoniaceae seem to be allied to the Convolvulaceae, which
they resemble 1n their inflorescences, corolla, stamens, and anatropous
ovules. However, on the basis of a morphological study of the flowers,
Dawson concluded that they are closely related to the Caryophyllaceae
and Geraniaceae, and interpreted the family as representing an evolu-
tionary line from a 3-carpellate carvophyvllaceous stock which arose prior
to the establishment of the free-central placentation of the Caryophyl-
laceae. Cantua and Cobaea were interpreted as primitive genera: they
differ from other Polemoniaceae in their woody habit and 1in having two
whorls of stamen traces. Cytologically, the subfamily CoBAEOIDEAE differs
in having a larger number of chromosomes which have a much smaller
size than those of the genera of the POLEMONIOIDEAE.

The family 1s particularly popular in horticulture, and almost all of the
genera are known 1n cultivation.
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KEY TO THE GENERA OF POLEMONIACEAE

A. Leaves simple, opposite; perennials or annuals; stamens unequally inserted
O TS CREDIIE LU & 0t e 2 a0 D f bt s 2 LA AR Ea e N TE ¢ 1. Phlox.
A. Leaves pinnately divided, alternate; stamens equally inserted on the corolla

tube.
B. Leaves once pinnately divided, the leaflets oval to lanceolate; flowers blue

G e BEEERIIAL. e s LAt S s SR A N 0O T T 2. Polemonium.
B. Leaves deeply pinnately dissected into narrow, linear lobes:; flowers red,
PHLK. P WIE: SRR o E it S B T in s e S e b B A 3. Ipomopsis.

Tribe PoLEMONIEAE Baill.
1.. Phlox Lannaeus, 5p. P1. 13 151, 1753 Gen. Pl.ed. 5. 75.1754,

Perennial or annual, herbaceous or more or less woody, erect, decum-
bent or trailing plants with opposite, alternate or subopposite sessile or
petioled leaves. Inflorescences cymose, terminal or in the axils of the
uppermost leaves. Calyx tubular, angled, 5-parted, not accrescent, rup-
turing as the capsule expands. Corolla salverform, 5-parted, purple, to
lavender, to pink to white. Stamens 5, unequally inserted on the corolla
tube, exserted or included. Style 1; stigmas 3; ovary 3-locular, each
locule with 1-3 anatropous ovules. Fruit a loculicidal capsule. TyYPE
SPECIES: P. glaberrima L. (Name from Greek, pklox, flame, the ancient
name for Lychnis, transferred to this genus.)
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A genus of about 67 species primarily of North America, ranging from
northern Mexico to the United States and southern Canada, and 1n
Alaska to adjacent Yukon and Northwest Territories; a single species
in northeastern Asia (Siberia). In our area the genus is represented by
about seventeen species, most of which are known also in cultivation.

The genus has been variously subdivided into six sections by Peter;
two subgenera, five sections and two subsections by Brand; and into
three sections and eighteen subsections by Wherry. The major sub-
generic divisions are based on such characters as the habit of the plant,
the length of the style, the size of the seed and embryo, and the length
of the stamens. Additional divisions are based on the shape of the corolla,
minor leaf variations, as well as leaf arrangement, and pubescence. It
seems questionable that the numerous subdivisions of the genus are
natural and that all are worthy of taxonomic recognition. It 1s probable
that a genetic study of the genus would help to clarify problems of in-
terrelationships of the species which are not apparent on the basis of mor-
phological studies alone.

The variation within the species of Phlox has often led to widely dif-
ferent taxonomic treatments. The variation 1in a population of Phlox
bifida Beck from Tennessee has been interpreted as the result of intro-
oressive hybridization with P. amoena Sims. Further studies of this kind
are needed to help explain the nature of the variation in different species.
Phlox Drummondin Hook., an annual native to Texas, 1s widely grown
as an ornamental and has become naturalized as far east as Georgia and
Florida. Hundreds of forms of . Drummondi, differing in flower color.
shape of the corolla, and pubescence have arisen in cultivation, and the
remarkable variation in the species has been the subject of numerous
studies. At least some of the corolla variations seem to be related to single
genes.

Most of the species which have been examined cytologically are diploids
(2n = 14). Both diploid and tetraploid (2n» = 14, 28) plants have been
reported in Phlox Drummondii, as well as in P. subulata 1.. A triploid
known 1n cultivation may possibly represent a hybrid of P. maculata 1..
and P. carolina L., although tetraploids are not known in either of the
supposed parental species. Short- and long-stvled species of PZlox occur,
but whether style-length serves as a barrier to fertilization, as has been
suggested in Polemonium, 1s not known.
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. Subspecies of three eastern phloxes. Castanea 16: 97-100. 1951. [P.

subulata, P. bifida, P. maculata. ]
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 Monograph. |
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2. Polemonium Linnaeus, Sp. Pl. 1: 162. 1753 Gen. Pl ed. 5. 76. 1754.

Perennial [or annual], erect or decumbent herbs with alternate, pin-
nately divided leaves. Inflorescences cymose, terminal or axillary. Calyx
campanulate, herbaceous, accrescent. Corolla campanulate to funnel-
form, S5-parted, blue or white, [yellow, pink, or purple|. Stamens 3,
equally inserted on the corolla tube, included |or exserted|. Style 1:
stiemas 3: ovary 3-locular, each locule with 1-10 ovules. Fruit a loculici-
dal capsule. TvypPe SPrECIES: P°. caeruleum L. (Derivation of name un-
certain; perhaps from Greek, polemos, war, or perhaps named for Pole-
mon, an early Greek philosopher.) — JACOB’S LADDER, GREEK VALERIAN.

About 20 species, primarily of western North America, ranging from
the miountains of Mexico north to Alaska and northern Canada, extending
into eastern North America, and also into Asia and Europe:; a single
species in southern South America. Represented in our area by only one
species, Polemonium reptans L., of rich woods and damp meadows from
Wisconsin to New Hampshire, south to Oklahoma, Arkansas, Mississippi,
Alabama, Georgia, and North Carolina.

The variation of most of the species of Polemonium has not been
studied in great detail and, consequently, considerable confusion exists
in the understanding of the species and their interrelationships. ZPole-
monium reptans varies in its size, in the shape and number of the leaflets.
in the shape of the sepals and in the degree and nature of pubescence.
Varietas villosum E. L. Br. was described from Ohio and Kentucky and
is characterized by its densely glandular-villous inflorescence. The cor-
relation of the restricted distribution of var. villosum with the disjunct
occurrence of other species which have been considered to have a relic
distribution has led to the interpretation that its present range 1s a rem-
nant of an earlier, more extensive one. The pubescence of some plants of
the widespread P. reptans var. reptans in Ohio, and also in Pennsylvania,
is considered to show evidence of introgression with var. villosum. I ur-
ther studies of the variation of P. reptans in other areas should contribute
more information on the validity of this hypothesis.

The species which have been examined cytologically have a chromo-
some number of 2n = 18: polyploidy has been reported in Polemoniun:
californicum Eastwood (2n = 36) and in P. caeruleum 1. subsp. Van-
Bruntiae (Britt.) Davidson (P. Van-Bruntiae Britt.) (2n = 36), of Mary-
land and West Virginia and north to Vermont.
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3. Ipomopsis Michaux, Fl. Bor.-Am. 1: 141. 1803.

Biennial [perennial, or annual] herbs with alternate pinnatifid leaves,
the tips of the leaf segments bearing a horny mucro. Inflorescences
cymose, each flower subtended by a bract. Calyx herbaceous, S-parted,
not accrescent, rupturing as the capsule expands. Corolla salverform or
tunnelform, S5-parted, red, pink, white |violet or yellow]. Stamens 35,
equally inserted on the corolla tube or in the sinuses of the corolla, in-
cluded or exserted. Style 1; stigmas 3; ovary 3-locular, each locule with
I-many ovules. Fruit a loculicidal capsule. TyYPE SPEcIES: /. elegans
Michx. (= 1. rubra (L.) Wherry). (Name from Ipomoea and Greek, opsis,
aspect, in reference to the similarity of the corolla to that of species of
[pomoea of sect. Quamoclit Meissn.)

A genus of about 20 or more species in three sections, centered pri-
marily in the Rocky Mountains and the adjacent plains, but extending
west to the Pacific coast and east to the Carolinas and Florida, south
to T'exas and Mexico; one species in Argentina and Chile. A single species
in our area, the biennial /pomopsis rubra (L.) Wherry (2n = 14), occur-
ring in sandy soil in fields and roadsides from Texas to Oklahoma, east to
North Carolina and Florida, also escaped from cultivation and naturalized
as far north as Illinois, Michigan, and Massachusetts.



212 JOURNAL OF THE ARNOLD ARBORETUM | VOL. XLI

A segregate of the heterogeneous genus Gilia R. & P., [ pomopsis appears,
on the basis of the presently available information, to form a natural
oroup. It is distinguished by the primarily perennial or biennial habit
of the species, the leafy stems, pinnately dissected leaves, bracteate flowers.
salverform or funnelform corollas (without an evident throat), waxy,
curved seeds, and seven pairs of large chromosomes (insofar as studied).
Further studies on the cytology, genetics, morphology and ecology of the
members of this group are needed in order to establish more clearly the va-
lidity of the genus as a segregate of Gilia. In a discussion of the genus,
Grant remarked that “Ipomopsis seems to be as distinct from Gilia as 1s
Eriastrum or Langloisia or Navarretia. 1f the system of classification 1s to
be internally consistent, therefore, the only alternative to recognizing
[ pomopsis as a genus is to treat it and Eriastrum, Linanthus, etc., as sub-
cenera of Gilia. Phylogenetically it does not matter whether we recognize a
tribe Gilicae composed of the genera Gilia, Ipomopsis, Eriastrum, Linan-
thus. etc., or one inclusive genus with subgenera.”
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